14-26
(BA), 3-methylcholanthrene (3-MCA), and 7,12-dimethylbenzfaJanthracene
(7,12-DMBA).  Of these, 3-MCA and 7,12-DMBA are synthetic chemicals
that do not occur normally in the diet*
The major sources of the PAH contamination of food are curing smokes,
contaminated soils, polluted air and water, and endogenous biosynthesis
by plants and microorganisms* The methods with which foods are cooked or
processed also affect the PAH content of the foods (Howard and Fazio,
1980; Lo and Sandi, 1978).
The contamination of foods by PAH's is widespread*  These compounds
have been detected in fresh meats, smoked fish and meats, grilled and
roasted foods, leafy and root vegetables, vegetable oils, grains, plants,
fruits, seafoods, whiskies, etc.  Smoking of meat increases the total PAH
burden (Howard and Fazio, 1980).  Similarly, hot air drying and roasting
are potential sources of contamination of grain and coffee (Fritz, 1969).
Most foods contain very low levels of PAH's, but shellfish seem to concen-
trate these compounds and are unable to metabolize them*  Various PAH's,
including BaP, benzanthracene, and chrysene, have been detected in Scotch,
bourbon, and Japanese whiskies at extremely low levels, ranging from 0.03
to 0.08 ug/liter (Masuda ^t al., 1966). Leafy plants such as spinach,
kale, and tobacco contain higher levels of BaP (Grimmer, 1968), and only
a small fraction (^10%) appears to be removed by washing (Grimmer, 1968).
Although BaP constitutes only between 1% and 20% of the total amount
of carcinogenic PAHfs in the environment, there is a great deal of infor-
mation on the levels of that compound in various foods (Suess, 1976). In
contrast, the information on the levels of other .carcinogenic PAH's is
still fragmentary. Fritz (1971) estimated that the average annual intake
of BaP in the German Democratic Republic ranged from 340 to 1,200 yg per
person annually.  In Hungary, it was calculated to be 290 to 612 yg/per-
son annually (Soos, 1980). The main sources of ingested BaP were vege-
tables and fruits, whereas the smoked foods contributed only a minor
fraction of the total BaP intake.  Although there is information concern-
ing the levels of BaP in specific foods, such as oils and smoked meats,
the total intake of BaP from all sources in the United States has not
been reported.
Epidemiological Evidence. Evidence concerning the association
between cancer in humans (mainly cancer of the skin and lung) and
exposure to PAH's derives from studies of humans exposed occupa-
tionally to PAH's in soot from chimneys, coal tar, creasote oil, and
other petroleum products (Butlin, 1892; Doll et al*, 1972; Heller,
1930; Kennaway and Kennaway, 1947; Pott, 177577
There is little information concerning the relationship between
ingestion of PAH-contaminated food and cancer in humans.  In one study,
Hajdu (1974) observed that the incidence of stomach cancer among the
Vend population living in West Hungary is significantly higher than the
incidence for the general Hungarian population*  The Vend population

